Deoxyribonucleic acid (DNA) mediated transformation in Bacillus subtilis takes place in competent cultures, capable of adsorbing DNA. The procedure usually employed to obtain competent cells is a long one, involving overnight growth of an inoculum for a 4-hr culture in minimal growth medium, followed by growth for 90 min in transformation medium (Anagnostopoulos and Spizizen, J. Bacteriol. 81:741, 1961), at which time bacteria reach maximal competence. A shorter procedure for development of competence is desirable. Although the use of frozen competent cells either directly or after overnight growth has been described (Young and Spizizen, J. Bacteriol. 86:392, 1963; Jensen and Haas, Biochim. Biophys. Acta 61:963, 1962; Bobb, Nature 199:828, 1963), the frequency of transformation of such cells is rather low, and the frozen cultures lose their competence upon storage.
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A procedure was developed whereby spore suspensions of B. subtilis were prepared from a highly transformable strain and used as inoculum for an overnight culture which develops maximal competence after 16 to 18 hr of incubation. The same batch of spores has been used for 18 months without any noticeable genetic changes, a fact which assures reproducibility of results. Spores of B. subtilis SB25 (try -his2-were prepared either by allowing the culture to sporulate on minimal medium supplemented with 10,g/ml of MnSO4 (Young and Spizizen, J. Bacteriol. 86:392, 1963) , or by growing the culture in Penassay broth for 4 to 5 hr, after which time the culture was transferred to minimal medium devoid of nitrogen (sporulation medium) and incubated overnight with aeration (Schaeffer, Acta Microbiol. Hung., in press). Spores were washed in saline, heated at 85 C for 10 min, and stored in buffered saline at 4 C.
For transformation experiments, 105 spores were inoculated into 10 ml of minimal medium (Spizizen, Proc. Natl. Acad. Sci. U.S. 44:1072, Table 1 . 90, 1965 NOTES 1958) in a 100-ml flask supplemented with 0.01% casein hydrolysate, adenine, tryptophan, and histidine (5 ,ug/ml of each). The culture was shaken in a reciprocal shaker at 36 C, 120 rev/ min, for 16 to 18 hr; it was then diluted 1:10 into fresh medium which contained 0.02% arginine instead of adenine, and was incubated for an additional 60 min. At that time, DNA was added; the culture was then incubated for 30 min and treated with deoxyribonuclease for 10 min, and appropriate dilutions were plated on minimal agar. Figure 1 shows that maximal frequency of transformation was reached after 16 hr of incubation; transformation remained fairly constant for an additional 2 hr,dropping sharply when the stationary phase of growth was reached. Increase of either the size of the irnoculum or the concentration of 551 nutrients in the growth medium resulted in a lower yield of transformants at the required time. It can be seen from Table 1 that the frequency of transformation fluctuates between 0.05 and 0.1 %, values which are most frequently observed in cultures developing competence by the usual procedure of growth overnight plus 6 hr. The suggested procedure offers two advantages; it obviates the necessity of frequent culture transfers, thus reducing the risk of population changes which often cause loss of transformability, and it provides competent caltures for immediate use after overnight growth.
